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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a film pattern forming method obtained by 
improving a film pattern forming method using an injection method and capable of 
efficient ly thickening a film by a simple process, satisfying the requirement for 
thinning, and preventing the occurrence of problems such as disconnection and a short 
circuit in the case of forming a conductive film. 

SOLUTION: In a 1st discharge process, liquid drops are discharged at a pitch larger 
than the diameter of a liquid drop after applying liquid drops to the whole wiring area of 
a board. In a 2nd discharge process, liquid drops are discharged to a position different 
from the discharge position of the 1st discharge process on the whole wiring forming 
area at the same pitch as the 1st discharge process. In a 3rd discharge process, liquid 
drops are discharged to the whole wiring forming area at a pitch smaller than the pitch 
of the 1st discharge process. The board is previously treated so that a contact angle with 
a liquid drop is =60 [deg]. 
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co^taifi— AS:ic{i N ffl^i 1 owj£iLk5 o o ow^jitco® 

1 0 0 0W^T^»T+^T^^ o a±(Z)lSlcJ; 9 

ptmxs^(^^^fm^ra^«^w^^?ii»$ 

[0 0 5 8] *lllfiJBJft^J;9JgricSixa*«Httt, 5> 

*<*«e#l£#*ij-e. »f^S^o^g:^*C(c< 
frX*ZZ> 0 

[0059] ti2 mm&m~\ m 2 mmmmt it, * 
3 1 ^{f^Tv^^o mffiw&mw-tztz \h corns 



-9 6 tSrfii^Tt>5o X*f&l^Ktt2tY* 
SHE*.* t<Dm^7(DTmat. iM«§S«8«rfli*.T^ 

[0 0 6 0] <09*?*y h^y KB 1 li, mm&W£ 
i^xy h — y KS¥l teXjjfatfj KM2M@^2*'U X 

h^y KSl ^g^7(C^LTXtt^|p]tC 

[0 0 6 1] tK4H r <Dffij§ft7F2/&££S i o oicj: 

•&4tiY*lR|;tf>r KM5MH5fe£*U Y*fpJ^ KM 5 
fctt\ Y;£ftf£Ib^— * 6 % 1 6^jgt$tlTV>S 0 Y 

^rpiiEtt^—^ 6 , i6it xfy^^-^ft-fc 

tiZk. Yjjfajf'f KM 5 Sr[gft£l2:5«fc 5) K4ot^ 

6 0 -t it, Yi?fatf>f KMsasmtes-erfctiat. 

[0 0 6 2] ^y-^y^»14(t >f^'^iy 
h — y KBl £^ y-^^^1-5««S:{ix.TVNSo * 

[0 0 6 3] ^ i 5te x iiTii^y/r^/K: 
tW©» AR«ffi t MMttC 8 [£ X o T fMfti * ti 6 X 

[oo64] ^mmmm<omm^mm 100 k*5v ^ 

9 SRV/X^Y^mn^— 9 6 iKittl&U ^ 
3/ h^y KS¥lSU ; / / X(i*m-&4^iib$^:5w 
tic J: 9 , -YV'^^aijy h^y Kill £g«W (iScH^? 
4) fcSrtB»»»S-&5 0 ^Lt, ro«»»»^Wlc: 
>f y^^xy h^-ry K»l (C^oit <5@f^^-f >9i?=.y 



h^y K^»J»ag«8^e>PtHi«JE**»U, Sf£^> 

[0 0 6 5] *HJ6Jgffi<Oiaj»^SgB 100 t£*5^ 
T\ y h^y KS£ 1 C0#^2/ Vfrt><D$&ffi<D 

pfcffian »a»sg«8^?>fitji&sixs«:m«BE<o*#$ 

tf-y^tt. ^y^v^xyh^y KSlirlffiW (ttS^ 
4) k <Dtett»9h&&&Xfi>(>' 9 i?*y h^y K« 1 a> 
b^qttU««» («:til«Efit«0««*) CioT^ 

[0 0 6 6] *jHt»li»C*5l^-C, ^10tdbX@i:m2 

yf-CttatS*, ^2PtttJXgcOP±W§|^ffigilE!5 

\z7jk-rx0ic m i ttmnmorsv z> ims k 2ss@ k 
<D*m. xtemm*biffink2m&k<Dtpmk'rz>o 

IB3tt:Uxa"Cd !?SlP£ffixm£!g2Pi:tt5Xm 

[0067] ^mmmmmm^mmm: looian 
a. frWtWi— ffi<Dmfa±tzmw&<nm.&kmzmi$<Dm 
x+m&-rz>z k&vjmx-tbZo &tz. msvtmTM&m 
<ote-t^kiz£ >o , r Lfzi£*£. f$fm<Dmm 

[0 0 6 8] [^3Safi?gffi] ^3|liiii:tT, * 

= >-IK^^ — >^*ifefi. *@^SXgi:Ptttixa^ 

*«w»xe, ^ltbmxg. ^2?tfflig, ^3 

So 

[0 0 6 9] (Slliig) i/^yfl/^-y^ 
B&i-^mfat LTI±. S i ^^7^., 

Wbfc^(C*t-rS^<75gtt^*^ 6 0 [d e g] HI 
±, » * KIJ9 0 [deg] W-h 110 [deg] U 



[0070] mt&mMTm mrnvm^mw. 

n it 

£gtU nf3 3 J^Lh (7)^£^U mf2 n Jc/dfS 2 n - 

n n 

m^m^xi^/^tcnyt^mxmm^atr^^yr^ 

&mm<n&xi&m. ***s#*lv\ xte7k*isw-¥aft 

[0 0 7 1] £ hiC ~tlb<Di/7 >-ik&V0te&m\Zfc 

L<, -fe£s i X b Y (rrr% XfiTktRJH^F-teJ: 

a D c 

"C2 a + c + 2£JIT<£>«E»:S:*U clilBifaBT 

^(O^T*a <t cCOfP^5~2 OgS, #1- 5 £ V >fl 6 
©«tt>'9 Wfr&«>a s #* LV\, a + c 2* 5 <fc 9 V* 

4fc, iiaaett^^^b^w— mas i xy 

a O 

c n n 

^t:^^-^^ fc*5 5 X <h RH*^**^^ X X$/ 



insure t ± u imm^h^*V^ffi^<r>mvft 
b tfj:^ X o ^^^^ ^>it^7 >it^Xh 

[0072] ^m&-( mit&m&tt'rzmfcvmmt 

LTIi, ^WlX<DM%L&&0. 0 0 ImmHg £LL 2 0 
0 mmH g C*SJ 0 . 1 3 3 P a J£Jl_L 2 6 6 0 0 P a 

J^T) T*fe5 fcO*S»*Ll\ ISP2 0 0mmHg 

£fc. ^^CO^c^JEfi 0 . 0 0 1 mmH g Rl: 5 0 mm 
H g J^T (#?J 0 . 1 3 3 P a J£*_b 6 6 5 0 P a j£*T) "C 

*>Sri:^J:9jif*Lv\ IIE^SOmmHg ii9il 
ht£Z>tz#>X&>Z> 0 — *\ ^ffl-e^SUEdSo. 00 1 

[oo73] fcrn-tzmmt ut«, ±^(D^m^r^m 

Witt i-^u»#ttas#*L<, 

[0074] ±mmm<r^ mit&w zm-mzmm-r z> *§ 
ffiMoi/v ^>-mmcfctxm&~tz>~ k&xzz> 0 s 

[0 0 7 5] ±E^*^>T*^4fco*«<^*Bi3i*tt 

0 . 0 2 N/mJ£(._h 0 . 0 7 N/mJ^T^t5HlvlA5 C 
36«^i:»<ft9, 0. 0 7N/mSrjB^5i:-/X/i/ifett 



* 



» 



[0076] «B3B*s:ias-rsfc«>, ±mmmzi^ 

[0 0 7 7] ifS^^O^ftfl 1 m P a • s 50m 

Pa • seLT"C*6wt*SjffSUV\ j^w^yvm 
SfcM3i s 5 0mPa • si^Sl^lt y X/P?L 

[oo78] (»i 5tmxg~tg 3 ptftiig) sb i mm 

Jg3*tttiXg3r?T5o ft*3> #ota5Xg(i, — JRlC^S. 

te^mtr^ *fb^»«>**tt^<ST l— «w ta-r 
[0079] (fRi&a/jtftkaxe) fttasxs^^^M 

[0 0 8 0] J»&aXt//Xtt*«!f3g*i. T/U=* 

T 1 00 — 800 tS*t% KH2 0 0-6 0 0 

°CU&T\ ££>Jil£f3:L< f*3 0 Ot- 5 0 OtSSt* 
iQiS^tU — 5 5 OttJlT^Mtli 

«^>f*^»o»4WI|*s+»^iftfT-ii:-r. +#ftJ¥£ 



[0 0 8 1] fR«i3aXt//Xtt3t«!;attii»0* 5> hX 
K IS^^^lCt^felOffi, ?>"7T=.— MZ 

;7\ ^riryy^^ YAG>-f», T/U=*VU— If 
-\ fi&fcil*^— If— . XeF, XeCl, XeBr, 
Kr F, KrCK ArF. ArCl4^x^>-7U 

(Ditmxi.—mz^ mt} i ow^x5 o o ow^tw® 

Hcot>co^^v>^tL'6^> *HJ6»ffi"efi l 0 0W£Ub 
10 0 OWJ^ToteiT'+^t'fc^o J^Xcox^tc J: «9 
j£ m igi tf>i£ii£ r ^a- 7 r * £> 3 v > <a > y 

[oo8 2] ^mmMm^x^mf&^ti^^v ^^m^ 

<^ft6o 

[0 0 8 3] [i4^ffifl] l4^1fli:LT, * 
[0 0 8 4] HI 8 J<Z.7jk-f£ o\Z s mi S« 3 0 0 XtT)® 

^m«3 o 3ic« N m^ccDiB^mms i o-^#s-^ h 

y ^*«lcl£tt^*i>TV^ 0 #tc#fa-^®®3 1 0- 
1 0 a-i:rttbSr#a^ h y ^^^SJRi-SfS^-iB 

LTV^^o «F#3 5 0 ^ 1 ^ >y ^«ig(7)?S H a 0 |illj 

|HjggT% w (DifSfi^ftlElK 3 5 0 t{f^-|Ei®^3 1 0 

b-co-SSfflJ (H^TW) tds*l5l$EILEi»3 3 l 

-^Ltg^^^TI/^o ft 3 4 0-liiT 

S2S«XfcK»tb*LfcaS^i:d5XT*iitt3 4 1 
±ot»«SntV^ p ±T»f3 4 0-i: 

^fslglJbdlSS 3 5 0 £3Sg5 2§l£@LJM|3 3 2---Sr^* 

[0 0 8 5] *^IJ60Kfli-e«, XI5S 1 S4S 3 0 0 XfC 



t 



» 



fi9:»t?>ixfc(S#iEj»gBi>3 i o b-. |gi si^niLiaig 

3 3 1--, ^2 3l#l«lLBUft3 3 #*f§23lJ& 

EiffM^S I- J: o T ff^ ^ tit v > >5 0 *^timm<D& 
[0 0 8 6] [*5HJBBflB] fUSSlWBIiiLT, * 

«P5 l 0B\ 1S»^Scm^5 l 6*s*^SixT«:0, It 

|£cr)£k®^5 1 6 CD 5*,, 5 16 (R) , J* 

fe&S^5 16 (G) > #feftB^5 16 (B) <7)3o 

<Dl&mM 5 16 «|:4ot l WSf £«/*"r<5 «fc o icIE 
■ SttTV^So BulS (#7*) SS5 0lOiI{:iigf 
SoPflPHT-^ h7^/tti:7 K^tS5 1 Ifcffif&Z 
*V ^tihT Kt^flMs l l <i:SS5 0 1 <7)_bffi£ £ 

1 9_htC^oV>TT K^lg5 1 1 . 5 1lPiT|MteRL 
T£-T Ku^«ffi5 l l J: l 5jS««j* 

£ftTv^ 0 ft*5, PHS5 l 5^*5V^Tfi-€:<75ft^rRi 

<&j^ffi«fc*5i^TT ku^1S5 i i ta:5ci-^*-^] 
r Ku^tft5 i i i:B:^i-^*rfi]ic®is:$tt^ifiB 

l£^5 0 HBS5 1 5T*EBBStt5S*®««>ffi 

«(Drtfl0^fi*3t:ft:5 1 7 J^KS £ *LT V > £ «, **ff5 
1 7*2, J*, *^ix^*jtS:5B*:-rst>OT\ 
#fe6*«^5 1 6 (R) <Dm.mztefc&1&3tfc5 1 7 

(r) as, «fes*«S5 i 6 (o <Dm.mz&m&i&yt 

»517 (G) tfS, f feMl 5 16 (B) <7>j£»^tt 
5 1 7 (B) ##*K«$;h/0^o 
[0 0 8 7] fulE^^^S«5 0 2{WKtt, 

50 1 W7Xig5 0 2^1ffi2^\ ifijffiT KU*m 
@5 1 l-i$*tS5 1 2~-%;K\<^lZ.m.3££ J &Z> £ 0 
^^S-frTffiS^ftS^^^tL, Sl£5 0 1 £IHM5 
1 5 i:^^^S^5 0 2fflO(ClJgfi£SixTV^«aiR5 1 



5 0 2M\Z.mj&£tlZ>m?F9M5 1 2ii#»cm^5 l 6 

1st k u^mm 5iu s^®^ 512 ^m^a&o^gs 

Srtl;**»5 1 OKfeVvClftftttS 1 7 SrafilS*** 
[0 0 8 8] *HJ6^ffiT*tt, _bl£T K^*««5 1 1 

tm^mms 1 2^ ^^m2mmmm\^^mmmfiz 

[0 0 8 9] SB6HJ6Jg«it LT, * 

(a) fi»JS:*bfc^ffiia-e*>5 0 mi 
0 (a) l£:JoV^ 6 0 0 tt»««K*ft:Sr^ U 6 0 

tv^o @io (b) te. y — :/u. ^yny^^^ 

(b) jc^ov^t. 7 o o ttita«ia^a. 7 0 1 1^- 

— Kft ifOA*». 7 0 3 liWWfea**. 7 0 211 

6 G 01 0 (c) te, KPmffl«^«»o— 
*MSB|-e£>6o 011 (c) tc^o^T, 8 0 0 f;i:B#ff-;£ 
ft**U 8 0lliS4ilil«gI^IitI 

S*^SPSr^L.TV^ 0 HI 10 (a) ~ (c) 

[0090] [f^imsmm msmmmmti^x^ * 
-r ± 5 ^ *mmtem^&z>#&f&m*- mbe#4 o o 

ti, K»#4 0 2 i* - 1 8^?)fiS5l 

#ftl-> ^«fr*aiHlS§^^^ P 4 0 8 tT>-^~riB}&4 

[0091] *Hl6jgffi-cfi. _bwer>^-^in]g§4 l 2 

«2Hjfijgffiicffisiffi»?gfie3e«s:ffl^T. *m 

[elg§4 l 2<oBrj» J ?»ffij|6«(O^Ffi^lSii< <. L^^ 



* 



[0 0 9 2] 

immm] mmm 1 ] as 1 0™^^^ 

S£8cp. StffiSfi^S: 2 4 N/mi Lfcfl$#Sr, >f >^ 
(^D°D^rMJ9 3 OCj) ^^KSrffiffllfco 

<£>^£fsg-r5 r i:-c^fTofc 0 mma*4 7v{k*.?'U 

*^S«ftttl3«tt6 0[deg]ffcofc e State, — O 

oyX/u©^SrIv^frv\ ^otaxg£riI CT&tam 
EEl 5VT-qtffiLfc 0 *^»<^«j«^SS*#«^ii[S 
tt*3j:*5 5/imT?fcofc 0 Si", JBietaxgirL 

mffiffl<n$m% 1 5 jurai: lt— a:j»±^a:ffiufco -t 

KJftttlSrJa^T 1 0 0 < CT*5#M<7>ft«Xg«:!fe 
Lfc„ ifcl^ ^efcaxgfcLT. *ltt(iiIgilPl» 
Kfc?5/^S:7 0/*nu ffiJSIIflcDgEilS: 1 5 /zmt LT— BC 

•c-e5^im«)ft»xss:ifcufc 0 rH(cii9. aasreco 

T\ tr^^S:3 0 /im, «iiSra<ofi*i9 £2 5 Aimi It 
i 1 RtffiXS ^ ^ 2 PtaiIgT« * *Lfc yJ^±\Zl*k 
a-T6Xg£, 1 0 Ot"? 5 ^H^ftiSlSS:S5*ft^ 

Wiv^ri#ft<, «*<fcfi:«i:raciWH5 5 urn 
#fc Q j^J¥te 1 juraT', ltStrCft5 X 1 0 _6 Q c m-Cfc 

[0 0 9 3] [HJ60U2] «^^»lfctt*r«K±fc-f 

TPSLfc 0 *t\ ffiKffi9 Omg ^tR5 0 0 5 J !l y 
h;H:S«Ll OOlCKflffl&U L 1 % 

ISO^xy^t h y «?A7k^l 0 ^ y 7 N/i^SrJD 

¥i$**Ste3 OnnrCfcofc. r ^*#*i*i^«t"C»tt 
ttSS:2cpl^ SEK^Sr 2 8N/mlc8BfiU >f >- 



»^S^tt-T-»tk»oS5*^|tt*3j:-t 9 0 [deg]T*fc 
o/: D State, — ocoy X^<7)^£ffl^TfTt\ ^Sta 

xaSriiUTeta«IEl 5VT-PtaLfc 0 

^£tK*#«<£>fi:Ste*5<fc-?:4 0 izmffcofco Jf, 
fglPtaxgi: IT, mffi&j£.\<^m&t>tj:\,*£ 5, tT 
s^«:5 0 /znu j8jBM 1 0 jurat Lt- ffi»± 

MGtabfco -^CD^, K»fflV^10 0°Ct5^ 

^&*fcxa«:jfiLfc 0 m2*tmj:mk lt, fgi 

PtaiXg^[^«tct: 0 ^^^5 0 /im, a?«Pfl^K« £ l 

0 a* mi: UT— Bj»±tCPtlHL3t 0 SB2qtmxafC*5t^ 

r^a-ts^te, miittaixatc^v^TntaiLfcjsft: 

SrfflV^T 1 0 0tT'5^«I^tt/:o 
J: 9, mffiffl<nm&<Dm\<^y^>&mf&l,tc 0 

2 0 jurat LTBl5tttJXStm2fttmX@T^fiK$tl 
t7>f ^XtCPta-T^XgSr. 10 0Ct*5»B©(Si| 
XSS:S5*.*dse>3|e|jttt)igbfc 0 ^?>3£JP:, Sfe&t) 

-rzmy'O'&ntco mmm. sum-?* ttt&mz* 

X 1 0 6 Q c mt'$)of: 0 
[0 0 9 4] [H5£^l 3 ] liR 

fc 0 sisfcfi, mis^^^-r K^f^^t-, ^x^s-a* 

state. -o^yxyu^iffl^Ttr^, ^utaxg^ 
acriiamiEi 5vx-ptabfc 0 ^^i^^ms^s^ 

XSSrJfibfco Hk^, ^2Ptaxgi:LT, % 1 utax 
@i:P«fCt: 0 ^^^7 5 /im, «jBIBOgE«ISr 1 0 Mmt 

it- K^_tic:qtaL^ 0 ^2Ptaxai-*5v>T5ta-f- 
z>mm&. etaxa^iov^Tti:abfcffl!fr(75isffEfi 

5t-ntaufc 0 *<o«, R»HIS:fflv^ 

1 0 O^CT'S^BB^ftjftXSSrJteLfco rtil^iO, « 

<!r b"C> t P iy^S:4 0 /znu «j»BB©*ft9 2 5 U mt 

ttsi tta ig t fg 2 etaxaT»* $ n/c 7 -< >_t 



« 

* 



(ij&d^i o 5 jumst^ot tSo^o m 
[0095] ivmm i ] nmm 2tm ^mmn^n 

oT, IM12WJ;9^ S«^9 0[deg]<bV^« 
[0 0 9 6] [HJ£#J4] HiS^J 1 £1^ C^^M^ffc 

£: lOmW/cmVsSt* L T^^S^r^o tz h <D *m V * 
fc. ^7t^RS*f^1^S$^^x.5r i:T*S«cDM?S 

tt, u m i tc^-rj: 5 ^mm* 

«1] 



MF^sggt^ 1 0 »mttez> ifyft- -a^xictta l 

fc. -e^ft. K»S^tl 0 0rT'5^Pp1C0^X 
*I£ri£L/c 0 JSfctC, ^2PtffiXS^LT, If! 1 ttffiXg 

ffiL^ 0 m2te&2:m^&\<^x\±tti^zmmte. mi*t 

co^Xg^riSLfCo z\ti{z£<0^ ^^^Sf^co^V * 

tv^-e. mi&&T.mtm2i±mjiWLxmf&£thtz7 

4 Vi^Ptm-r^XS^r. lOO°CT5^l0g;lIg 
?ri*^^^^ 3[e]^i9iSLfci 0 rc0B$cO^iHW5(i*l 
^^£:fc9T-fcotfi 0 ^r^m. 3t 1 RTim 1 2 
*f-J:5M, W2i:W5i:(OiAWIl g(»fi^6 0-7 

0 [deg]-e^0 vmX&otztK tgf&fttf 6 0 [deg] J: 9 

^^ot, tgMfize oidegizxjzk-r^^^ ttmm 

£titz 0 
[0 0 9 7] 



HJ£#J 4-1 

^0iJ4- 2 
3lJfc0iJ 4-3 
4-4 
3li£#J 4-5 
Hifc^J 4-6 
MM&l 4-7 
[0 0 9 8] 

&±£<-tz>z\kfrxzz 0 -zcDtztb, mmit. mmt 

IK # ¥ ±& < [M] dh <D 5 t CO -Cfe o T t> 81 £ "f 3 

tz\,^x%mm<Dm&Mf&i-zz\kh^mxtbz> 0 





R 


W5 


AW 


W2 


[deg] 


[^m] 


m] 




[/*m] 


7 0 


4 9 


4 9 


4 9 


0 


6 5 


5 2 


5 2 


5 2 


0 


6 0 


5 5 


5 5 


5 5 


0 


5 5 


5 7 


5 7 


6 4 


7 


5 0 


6 0 


6 0 


7 5 


1 5 


4 5 


6 2 


6 2 


8 4 


2 2 


4 0 


6 5 


6 5 


9 5 


3 0 



[ni2] m\mmmm\z^m^^->-M^m<r>T. 
[i§i3] wiinmmm^ghzm^t-^fisLjjfecnT- 



[12 6] mimMi&micmzm^*— >j»tiLim0>n 
[ins] &4%MMmz&z>m&$mv>%iiw$.±.<o 

*-*-H, (b) tic, JMXrattoflEMq^lltttfcff*. 

fc»«ra*#ftias?ii©— «sr*-ria, (c) ^4 



[Ell] S7 SffiflgflHctt 5 ?ftgftb3!* - K«#<z> 

[mi 2] &Mfttmmv>mi)nt<DMm$:^i-?'7 7 

[El 3] /<*i?i:i», *E#£fc>H«Kov*TlMU 



L — L 

1 2 


mm 






S ~S 








1 2 








H 
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W 








10 0 








1 
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1 5 


t — ^ 







[Ell] 



[12] 



[04] 



H 




si s 



Si S2 S2 Si 



[03] 



Si Si 





l~H 

L2 




im7] 



[06] 





ms] [Hio] 




[12 1 2] 



[H 1 3] 
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fiitm Edeg] 



A1 A2 A3 A4 

i i i i 




7 a > h^—isCDmZ 



2C056 FA15 FB02 FB04 FB05 FB10 
FD10 HA46 

5E343 AA12 AA18 AA22 AA26 BB23 

BB24 BB25 BB44 BB48 BB72 

CC25 CC26 DD15 DD18 EE36 

EE37 ER33 ER35 ER44 ER45 
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